Risk assessment instruments are typically long, costly, and resource-intensive. Thus, a short, easily administered preliminary screening tool can increase the efficiency of the subsequent violence risk assessment process. A preliminary tool can identify those at low risk of violence so that they can be screened out of the process of further violence risk assessment. Recently, Singh, Grann, Lichtenstein, Långström, and Fazel (2012) used data drawn from national registries to develop a short screening tool for a sample of Swedish adults diagnosed with schizophrenia. The screening tool included 5 items: male sex, previous criminal conviction, under 32 years of age, alcohol abuse, and drug abuse. The current study examines the predictive validity and clinical utility of the screening tool developed by Singh et al. (2012) in predicting community-based violence over 6-month and 12-month durations in U.S. adults with schizophrenia (n ϭ 3,471) and the generalizability of those findings to the assessment of violence risk in adults with other primary diagnoses. Results demonstrated that the screening tool performed reasonably well at screening out individuals who did not commit violence during follow-up; however, the screening tool did not perform as well at identifying individuals who did commit violence during follow-up. Although those who screened positive were about twice as likely to engage in violence in the 6-month follow-up period, by the 12-month follow-up there was little difference in likelihood of engaging in violence between participants who were screened in and those who were screened out. Overall, findings of the present study do not provide compelling support for the clinical utility of the screening tool in its current form.
There has been a renewed empirical, clinical, and policy focus on the use of structured screening and assessment tools for identifying individuals at heightened violence risk, aimed at targeting resources toward patients who present the greatest risk. A variety of violence risk assessment instruments are designed to improve clinicians' ability to forecast the likelihood that an individual will behave violently (Monahan & Skeem, 2016; Skeem & Monahan, 2011) . These instruments include the use of both actuarial tools and structured professional judgment tools. Research demonstrates that using these instruments is more accurate at predicting violence risk than relying on unstructured clinical judgment (Grove & Meehl, 1996) . Reflecting this empirical evidence, many statutes and regulations increasingly require the use of violence risk assessment tools to identify persons at "high risk" of violence perpetration (Skeem & Monahan, 2011) ; there are more than 100 violence risk assessment tools that can be used to help identify individuals at heightened risk for future violence in mental health, correctional, school, and other settings (Singh, Grann, Lichtenstein, Långström, & Fazel, 2012; Yang, Wong, & Coid, 2010) .
Despite the proliferation of these violence risk assessment instruments in clinical practice, limitations remain. In particular, violence risk assessment instruments are typically quite long, costly, and resource-intensive (Viljoen, McLachlan, & Vincent, 2010) . For example, the number of items included in commonly used violence risk assessment instruments ranges from 10 to 54, the completion of which may require several hours and various sources of information (Singh et al., 2012) . A recent survey found that clinicians spend, on average, approximately 15 hours conducting each violence risk assessment at a wage of approximately $100 per hour (Viljoen et al., 2010) . Consequently, significant time and resources are drawn away from other necessary clinical services to conduct violence risk assessments (Large, Ryan, Singh, Paton, & Nielssen, 2011; Murrie, Cornell, & McCoy, 2005; Singh et al., 2012) .
Some have argued that a two-step screening and assessment approach may reduce the time and resources needed and improve the validity and reliability of the process (Singh et al., 2012) . First, participants are screened in or screened out using a short screening tool. Second, in-depth assessments are conducted for those who are screened in (Singh et al., 2012) . Similar approaches are used in medication diagnostic screening (e.g., conducting a mammography to screen for cancerous tissue before performing a biopsy). Effective screening reduces the number of procedures needed and enables more resources to be dedicated to high-risk patients. In the same way, implementing an effective and short violence screening protocol to identify individuals who require a more comprehensive violence risk assessment should reduce the time, clinical burden, and treatment costs associated with more detailed and involved violence risk assessments. Such an approach is consistent with the risk-need-responsivity (RNR) model (Andrews & Bonta, 2010) , because those at higher risk of violence receive more targeted assessment and clinical resources compared with those at lower risk. The Violence Risk Screening-10 (V-RISK-10) is one example of such a two-step approach (Bjørkly, Hartvig, Heggen, Brauer, & Moger, 2009) .
The V-RISK-10 is a 10-item risk assessment checklist developed for psychiatric emergency units (Bjørkly et al., 2009; Hartvig, Roaldset, Moger, Østberg, & Bjørkly, 2011; . Although there is limited evidence validating the V-RISK-10, evaluations have found good validity within acute psychiatry samples . The V-RISK-10 was developed as a screening tool and should be used as part of a system leading to more comprehensive assessment; it is nevertheless quite long and likely requires more in-depth interviews and background information to complete. The V-RISK-10 was also developed to identify violence risk over the short-term in institutional settings (Bjørkly et al., 2009 ) and may not necessarily generalize to longer windows of time outside of the institution.
More recently, Singh, Grann, Lichtenstein, Långström, and Fazel (2012) proposed an even shorter tool to screen out adults diagnosed with schizophrenia from future in-depth violence risk assessments. To develop the tool, data were drawn from nationwide population-based registers in Sweden. Inclusion criteria for subjects were: 15 years of age and older, admitted to hospital for assessment or treatment in Sweden, and a diagnosis of schizophrenia on at least two occasions. The total sample included 13,806 individuals with schizophrenia, which was randomly divided into calibration and cross-validation subsamples. Subjects were coded as either having or not having a conviction for a violent crime during 1-, 2-, and 5-year follow-up periods. The authors then tested the predictive validity of primary and secondary risk factors: Primary were those thought to be readily available in practice (i.e., male sex, previous criminal conviction, age at assessment, comorbid alcohol abuse, and comorbid drug abuse); and secondary were those that may not be readily available (i.e., low level of education, having a parent who was convicted of a violent offense, and having a parent who was diagnosed with alcohol abuse). Ultimately, results of the calibration study led to retention of all five primary risk factors and exclusion of all three secondary risk factors. Cross-validation results provided evidence supporting the tool's predictive validity: Among 2,288 patients classified as low risk, 2,280 (99.7%) did not go on to be convicted of a violent offense within 1 year of hospital discharge (NPV ϭ 0.99; 95% CI [0.99, 1.00]).
Despite the potential utility of such a screening tool and the promising results of the initial cross-validation, further research is needed for several reasons. First, the screening tool was developed specifically for patients with schizophrenia in Sweden. There may be meaningful differences between offenders, assessors, and services in U.S. correctional and psychiatric settings and those in Sweden that affect the performance of violence risk screening instruments in U.S. samples (Monahan & Skeem, 2016) . Second, the focus on a primary diagnosis of schizophrenia is of limited practical utility. The risk of violence is significantly lower in those with schizophrenia compared with those who have other primary diagnoses (Desmarais et al., 2014) . Also, no clinical setting exists in which only those diagnosed with schizophrenia are being assessed and treated. As such, and consistent with the NIMH Research Domain Criteria (RDoC), diagnosis-specific assessment and intervention strategies hold limited value (Insel et al., 2010) . Third, Singh et al. (2012) tested predictive validity over a 1-year minimum follow-up period, relying on distal risk factors that may not be relevant to violence over a shorter period (Bjørkly, 2002; Johnson et al., 2016; Witt, Van Dorn, & Fazel, 2013) . The ability of the screening tool to forecast violence risk over shorter periods of time is unknown. Fourth, and finally, Singh et al. (2012) examined validity in predicting violent convictions, which likely underestimates true violence rates (i.e., violence that occurs that does not come to the attention of police or charges that are dropped/pled down; . Less serious forms of violence can nonetheless have serious consequences, including physical injury, civil commitment, and disruptions to the continuity of care (Fisher et al., 2006; McCollister, French, & Fang, 2010; Miller, Cohen, & Wiersema, 1996) . This document is copyrighted by the American Psychological Association or one of its allied publishers.
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The Present Study
To address these limitations, the purpose of this study is to examine the predictive validity and clinical utility of the five-item screening tool developed by Singh et al. (2012) in predicting community-based violence over 6-month and 12-month follow-up periods in a large, heterogeneous U.S. sample of adults. Our specific research aims were (a) to test the predictive validity and clinical utility of the screening tool in identifying U.S. adults with schizophrenia at heightened risk of any violence, minor violence, and severe violence; and (b) to test the generalizability of those findings to the assessment of violence risk in adults with other primary diagnoses. Swanson, Swartz, & Elbogen, 2004) . A total of 3,471 adults with mental illnesses are included in the full sample at baseline; 2,815 participants (81.1% of the baseline sample) are available at 6-month follow-up, and 2,950 participants (85.0% of the baseline sample) are available at 12-month follow-up. All studies had broad inclusion and minimal exclusion criteria and enrolled a range of participants, from exacerbated inpatients to partially remitted outpatients. Protocols of the parent studies were approved by the relevant institutional review boards, and all participants gave written informed consent.
Method
Clinical Antipsychotic Trials of Intervention Effectiveness Study. The CATIE Study (Lieberman et al., 2005) examined the effectiveness of second-generation compared with first-generation antipsychotic medication for treating adults with schizophrenia. Participants were recruited from 57 sites (16 university clinics, 10 state mental health agencies, seven Veteran's Affairs Medical Centers, six private nonprofit agencies, four independent practice sites, and 14 mixed system sites) across the United States. Inclusion criteria were (a) 18 to 65 years of age, (b) schizophrenia, and (c) ability to take oral antipsychotics. First episode patients and wholly treatment-refractory patients were excluded. Data were collected between 2001 and 2004 and ranged from partially remitted outpatients to exacerbated inpatients.
MacArthur Mental Disorder and Violence Risk Study. The MacRisk Study (Steadman et al., 1998) examined violence risk among civil psychiatric patients. Participants were recruited from three acute civil inpatient facilities in Pittsburgh, Pennsylvania; Kansas City, Missouri; and Worcester, Massachusetts. Inclusion criteria were (a) English-speaking White, Black, or Hispanic; (b) 18 to 40 years of age; and (c) schizophrenia-spectrum, depression, mania, brief reactive psychosis, delusional disorder, other psychiatric disorder, substance abuse or dependence, or personality disorder. Data were collected between 1992 and 1995, and eligible patients were excluded if they had been hospitalized for 21 days or more.
Facilitated Psychiatric Advance Directive Study. The F-PAD Study (Swanson, Swartz, Elbogen, Van Dorn, Ferron et al., 2006) investigated the implementation of a facilitated psychiatric advance directive intervention. Participants were recruited from two mental health systems in North Carolina. Inclusion criteria were (a) 18 to 65 years of age, (b) schizophrenia-spectrum or major mood disorder, and (c) currently in community-based treatment. Data were collected between 2003 and 2007.
Schizophrenia Care and Assessment Program Study. The SCAP Study (Swanson et al., 2004) examined clinical, functional, and service utilization outcomes for adults with schizophrenia. Participants were recruited from treatment facilities across North Carolina. Inclusion criteria were (a) aged 18 years or older, (b) schizophrenia, and (c) current service use. Data were collected between 1997 and 2002, and included both inpatients and outpatients.
Measures and Instrumentation
Violence. Prevalence of violence perpetration was assessed across all four studies using the MacArthur Community Violence Screening Instrument (MCVSI; Steadman et al., 1998) . The MCVSI includes eight behaviorally based, self-report questions designed to assess: (a) pushing, grabbing, or shoving; (b) kicking, biting, or choking; (c) slapping; (d) throwing an object; (e) hitting with a fist or object; (f) sexual assault; (g) threatening with a weapon in hand; and (h) using a weapon. For each item, participants are first asked if someone did this to them (i.e., victimization), and then they are asked if they did this to someone else (i.e., violence). At baseline, the MCVSI queried behaviors occurring in the 6 months prior to the baseline interviews or prior to hospitalization for participants who were inpatients at baseline. At each follow-up interview, MCVSI items were modified to query behaviors occurring since the prior interview.
The MacRisk study administered the MCVSI approximately every 10 weeks over the course of 1 year. The CATIE and F-PAD were used to follow participants for 18 months, with interviews conducted every 6 months. The SCAP followed participants for 3 years, with interviews conducted at 6-month intervals. The current study examined violent outcomes at 6-month and 12-month follow-up periods.
The outcome variable of any violence was defined as a positive response to at least one item asking if the participant directed violent behavior toward someone else during the specified follow-up period. The outcome variable of minor violence was defined as a positive response to at least one of the first five items: (a) pushing, grabbing, or shoving; (b) kicking, biting, or choking; (c) slapping; (d) throwing an object; and (e) hitting with a fist or object. Last, the outcome variable of serious violence was defined as a positive response to at least one of the last three items: (f) sexual assault; (g) threatening with a weapon in hand; and (h) using a weapon. Specifically, responses were collapsed to create a dichotomous variable indicating the perpetration of violence (no ϭ 0; yes ϭ 1) in the 6 months following the baseline interview and in the 12 months following the baseline interview. Minor violence and serious violence were not mutually exclusive; thus, an individual who reported both minor and serious violence was coded as This document is copyrighted by the American Psychological Association or one of its allied publishers.
positive for both. In this way, the 6-month and 12-month violence variables are not mutually exclusive; rather, the 12-month violence variable includes violent incidents captured in the 6-month violence variable. Articles reporting findings of the MacRisk study have used the labels "violence" and "other aggressive acts" to describe and distinguish between the severity of actions (Desmarais et al., 2014; Swanson, Swartz, Elbogen, Van Dorn, Ferron et al., 2006 ). In the current study, however, we used the label "violence," qualified regardless of whether injuries were incurred, to describe these behaviors. This is consistent with the definitions of violent crime used in reports by the Bureau of Justice Statistics and the FBI Uniform Crime Reporting Program (Baltic, 2011; Truman, Langton, & Planty, 2012) . This approach has been used in other studies that have used the MCVSI and other analyses of the current data (Desmarais et al., 2014; Swanson, Van Dorn, Monahan, & Swartz, 2006) . Further, the categorizations of behavior as minor and serious approximate the distinctions between assault and aggravated assault in the United States (Baltic, 2011) .
Participant characteristics. Participant characteristics were assessed at baseline across all four studies. Participant sex was measured dichotomously (0 ϭ female, 1 ϭ male). Age was measured continuously (in years), reflecting the age at baseline, and dichotomously, with a variable created to indicate under 32 years of age (0 ϭ 32 and above, 1 ϭ under 32).
Criminal history. Criminal history was measured across the four studies using multiple items (see online supplemental table for details). A dichotomous criminal history variable was coded 1 if participants responded "yes" to ever being arrested in the MacRisk, CATIE, and F-PAD, as well as within the last 6 months for participants of the SCAP. Otherwise, the criminal history variable was coded as 0.
Substance use. Current alcohol use and current drug use were assessed at baseline with multiple measures across studies, including the alcohol abuse screen, alcohol dependence screen, Diagnostic and Statistical Manual of Mental Disorders (DSM) version 3, Structured Clinical Interview for the DSM (SCID), and the CAGE Questionnaire. For both current alcohol use and current drug use variables, all available items and their respective response scales were examined to create comparable scores using the information provided by each study. Drug use and alcohol use were coded separately. In this case, all available items and their respective response scales were examined to create a three-level summary variable (0 ϭ abstinence, 1 ϭ nonproblematic use, 2 ϭ problematic use).
Analytic Strategy
IBM SPSS Statistics Version 23 was used for all analyses. Descriptive statistics were computed for all variables. Bivariate analyses were conducted to compare baseline characteristics between participants who were and were not available at the 6-and 12-month follow-up periods to test for attrition bias. Further, Little's (1988) test for missing completely at random (MCAR) was conducted along with multivariate analyses to compare missingness with reported violence at 6-and 12-month follow-up.
Scores on the five-item violence risk screening tool were computed for all participants. Following the guidelines established by Singh et al. (2012) , the presence of each risk factor was coded as 1, and the absence of a risk factor was coded as 0. The final score was summed and participants scoring 0 or 1 were classified as low risk ("screened out"), whereas participants who scored between 2 and 5 were classified as high risk ("screened in").
The performance of these scores in predicting subsequent community violence was assessed using multiple indicators. First, the area under the curve (AUC) of receiver operating characteristic (ROC) curve analyses was computed, which represents the probability that a randomly selected individual who engaged in violence received a higher risk classification than a randomly selected individual who did not engage in violence. AUC effect sizes were interpreted as follows: Ͻ0.55 poor, 0.55-0.63 fair, 0.64 -0.71 good, 0.71-1.00 excellent (Rice & Harris, 2005) . Although these benchmarks are often used to evaluate the AUC effect sizes, they were never intended to evaluate the performance of predictive models and should be interpreted with caution (Mossman, 2013; Singh, 2013) . Second, the positive predictive value (PPV), which represents the proportion of those screened in who engaged in violence during follow-up, and the negative predictive value (NPV), which represents the proportion of those screened out who do not engage in violence during follow-up, were both computed. A value of 1.00 for both PPV and NPV indicates perfect performance. Third, we calculated the diagnostic odds ratio (DOR), which represents the odds of a lower risk classification in those who did not engage in violence to the odds of a higher classification in those who did (Singh, 2013) . A DOR of 1.00 indicates that the score is not associated with the odds of violence during follow-up; a DOR greater than 1.00 signifies that the score is associated with higher odds of violence during follow-up; and a DOR less than 1.00 signifies that the score is associated with lower odds of violence during follow-up. DOR effect sizes were interpreted as follows: Ͻ1.50 poor, 1.50 -2.99 fair, 3.00 -4.99 good, and Ն5.00 as excellent (Chen, Cohen, & Chen, 2010) .
The clinical utility of the violence risk screening scores were evaluated using the clinical utility index (CUI). Briefly, the CUI is used in screening for depression, substance use, and other medical conditions as a measure of the screeners' clinical relevance (Bartoli et al., 2016; Fereshtehnejad et al., 2014; Meader, Moe-Byrne, Llewellyn, & Mitchell, 2014) . The CUI comprises two indices, where the UIϩ is a product of PPV and sensitivity, providing an indicator of the clinically relevant "screen in" accuracy, and UIϪ is a product of NPV and specificity, providing an indicator of the clinically relevant "screen out" accuracy (Mitchell, 2007) . UI effect sizes were interpreted as follows: very poor Ͻ0.36, poor Ͻ0.49, fair Ն0.49, good Ն0.64, excellent Ն0.81 (Mitchell, 2007) , and the 95% confidence intervals (CIs) were calculated for all indices. All effect estimates produced for the current data were compared with those produced by Singh et al. (2012) at the same length of follow-up. Table 1 displays participant characteristics at baseline. Overall, approximately two thirds (63%) of the sample were male. Mean participant age was 37.62 (SD ϭ 11.25), with 32% below the age of 32. Under half (41%) of the sample had a criminal history at baseline. Half (50%) of participants reported abstinence from alcohol (nondrug), and over one quarter (29%) and one fifth (21%) reported problematic and nonproblematic alcohol use, respecThis document is copyrighted by the American Psychological Association or one of its allied publishers.
Results

Descriptive Statistics
tively. More than half (62%) of participants reported abstinence from drug use, and 25% and 13% reported problematic and nonproblematic drug use, respectively. Approximately two thirds of the sample had a primary diagnosis of schizophrenia (69%); the next most frequent primary diagnosis was major depressive disorder (15%). Scores on the five-item violence risk screening tool ranged from 0 to 5, with a mean of 1.89 (SD ϭ 1.21). Less than half (42%, n ϭ 1,456) of the baseline sample was screened out (i.e., score Ͻ 2); this percentage did not differ significantly for the subsamples of participants available for each of the 6-and 12-month follow-up periods (44% for each; p ϭ .878). At 6 months, 20% (n ϭ 567) of participants reported perpetrating some form of violence, 19% (n ϭ 544) reported minor violence, and 2% (n ϭ 82) reported serious violence. At 12 months, 25% (n ϭ 737) reported perpetrating some form of violence, 24% (n ϭ 712) reported perpetrating minor violence, and 4% (n ϭ 122) reported perpetrating serious violence (see Table 2 ).
Bivariate comparisons of baseline characteristics for participants who were available for the 6-month follow-up (n ϭ 2,815, 81% of the baseline sample) and 12-month follow-up (n ϭ 2,950, 85% of the baseline sample) compared with those who were not available for each follow-up, respectively, failed to identify sources of between groups (ps Ͼ .200) attrition bias. Little's MCAR test was significant ( 2 [558] ϭ 681.59, p Ͻ .001), indicating the data were not missing completely at random. Further analyses indicated that missingness was not associated with violence at 6-month follow-up ( 2 [1] ϭ 0.24, p ϭ .622) or with violence at 12-month follow-up ( 2 [1] ϭ 0.00, p ϭ .953). Additionally, the rate of attrition did not differ by study (ps Ͼ .878). While the outcome of interest was missing for 19.1% at 6-month and 15.2% at 12-month follow-ups, the items all had less than 1% missing. Taken together, these results support the assumption that the data are missing at random and the use of listwise deletion.
Sample With Primary Diagnosis of Schizophrenia
Among those with a primary diagnosis of schizophrenia, 9% (n ϭ 83) who were screened out reported engaging in any violence (i.e., false negatives) at 6-month follow-up. Of the participants who were screened in, 88% (n ϭ 824) did not report engaging in any violence (i.e., false positives). As shown in Table 3 , the NPVs were greater than 0.90 (SEs ϭ .01) for all forms of violence, suggestive of good predictive validity. In contrast, the PPVs were less than 0.13. Those who were screened in were at slightly greater odds to report any violent act (DOR ϭ 1.40) or a minor violent act (DOR ϭ 1.46), and similar odds for serious violent acts (DOR ϭ Note. 6-month follow-up N ϭ 2,814; 12-month follow-up N ϭ 2,949. This document is copyrighted by the American Psychological Association or one of its allied publishers.
1.00) during 6-month follow-up than those who were screened out. Neither the AUC nor DOR for serious violence at 6-months approached significance. Results demonstrated comparable performance at 12-month follow-up. Specifically, 12% (n ϭ 117) of participants who were screened out reported engaging in any violence (i.e., false negatives). Of the participants who were screened in, 84% (n ϭ 826) did not report engaging in any violence (i.e., false positives). As shown in Table 3 , for 12-month follow-up the NPVs decreased slightly from the 6-month follow-up, but remained good. The PPVs slightly increased but remained poor. For those who were screened in, odds were greater at the 12-month follow-up than at 6-month follow-up to report any violent act (DOR ϭ 1.48) or a minor violent act (DOR ϭ 1.50) than for those who were screened out. The AUCs for any violence and minor violence were the same at 6-and 12-month follow-ups (.56), indicating fair performance. The AUC and DOR for serious violence at 12-months were not significant.
The clinical utility indices for the 6-and 12-month follow-up periods are provided in Table 4 . For any violence, the positive clinical utility was very poor at 6-month (UIϩ ϭ 0.07) and 12-month follow-ups (UIϩ ϭ 0.09) and the negative clinical utility value was poor (UIϪ ϭ 0.47, 0.46). Both minor (UIϩ ϭ 0.07, 0.09, UIϪ ϭ 0.48, 0.46) and serious (UIϩ ϭ 0.01, 0.02, UIϪ ϭ 0.51, 0.51) violence followed similar patterns with the positive clinical utility index for serious violence worse than for any violence or minor violence.
Comparison With Singh et al. (2012) Results
Direct comparison with the Singh et al. (2012) results were possible only for the 12-month follow-up period. Overall, our results generally demonstrated poorer performance of the screening tool. For instance, the DORs for any violence (DOR ϭ 1.48), minor violence (DOR ϭ 1.50), and serious violence (DOR ϭ 1.19) were poor to fair, while those found in the Singh et al. (2012) samples ranged from fair to excellent (range ϭ 2.07-5.16). Additionally, our 12-month AUCs were notably smaller in size and nonsignificant. CUIϩ effects sizes were very poor for all forms of violence. Although the CUIs were small, they were actually somewhat better (although still poor) than those calculated for the Singh et al. (2012) calibration sample over the 12-month follow-up (UIϩ ϭ 0.01, UIϪ ϭ 0.36).
Sample With Other Primary Diagnoses
For those without a primary diagnosis of schizophrenia, 31% (n ϭ 75) of participants who were screened out reported engaging in any violence (i.e., false negatives) at 6-month follow-up. Of the participants who were screened in, 53% (n ϭ 339) did not report engaging in any violence (i.e., false positives). As shown in Table 5 , the NPVs for any violence (NPV ϭ 0.69, SE ϭ .03) and minor violence (NPV ϭ 0.70, SE ϭ .03) were not as large as major violence (NPV ϭ 0.97, SE ϭ .01). In contrast, the PPVs for any violence (PPV ϭ 0.47, SE ϭ .03) and minor violence (PPV ϭ 0.46, SE ϭ .03) were larger than for major violence (PPV ϭ 0.12, SE ϭ .01). Those who were screened in were more likely to report any violent acts (DOR ϭ 1.97) or a minor violent act (DOR ϭ 1.46) than those who were screened out; additionally, those screened in were almost five times more likely This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
to report serious violent acts (DOR ϭ 4.59) during 6-month follow-up than those who were screened out. The AUCs for any violence (AUC ϭ 0.61) and minor violence (AUC ϭ 0.60) were similar at 6-month follow-up, indicating fair performance. The AUC for serious violence at 6-month was slightly greater (AUC ϭ 0.71). By 12-month follow-up, the NPVs decreased and PPVs increased slightly from the 6-month results. Odds were also similar at 12 months for those who were screened in to report any violent act (DOR ϭ 2.06) or a minor violent act (DOR ϭ 2.00) and serious violent acts (DOR ϭ 3.52) than those who were screened out. The AUCs for any violence and minor violence were the same at 6-and 12-month follow-up (AUC ϭ 0.61), indicating fair performance. The AUC for serious violence at 12 months was good (AUC ϭ 0.69).
The clinical utility indices for the 6-and 12-month follow-up periods are provided in Table 4 . For any violence, the positive clinical utility was poor (UIϩ ϭ 0.37, 0.44) and the negative clinical utility value was poor (UIϪ ϭ 0.23, 0.22). Both minor violence (UIϩ ϭ 0.36, 0.43, UIϪ ϭ 0.23, 0.22) and serious violence (UIϩ ϭ 0.11, 0.16, UIϪ ϭ 0.32, 0.33) followed similar patterns with the positive clinical utility index for serious violence worse than for any or minor violence (see Table 6 ).
Discussion
The present study examined the predictive validity and clinical utility of a five-item violence risk screening tool (Singh et al., 2012) in a large, heterogeneous sample of adults with mental illnesses. Within the sample of participants with a primary diagnosis of schizophrenia, the results were mixed in support of the five-item screening tool. However, the results are better overall (via more than just one validity measure) for serious violence than for other types of violence, likely arising from the more sensitive measure of violence. Performance in the sample with no primary diagnosis of schizophrenia also provided mixed support and was dependent on the measure of violence and time frame. According to the traditional DOR and AUC indices, the five-item screening tool performed better in the other primary diagnoses sample. However, when examining the CUIs, the UI ϩ indices improved and the UIϪ indices were worse in the other primary diagnoses sample. However, results suggest that the clinical utility of the five-item screening tool was fair, at best, over follow-up periods and across types of violence. The UIϪ for major violence was the only UI with a fair effect size. Comparison of results from the current data to those reported by Singh et al. (2012) generally revealed shrinkage in effect sizes and, thus, lower predictive validity. This was true for both the AUCs and DORs; in contrast, the PPV values-a measure of the accuracy with which the tool identifies individuals who perpetrate violence-were actually higher in the present study compared with the Singh et al. (2012) samples. The NPV values-a measure of the accuracy with which the tool identifies individuals who do not perpetrate violencealso were good in the present study, but notably lower than the near-perfect values reported by Singh et al. (2012) . However, shrinkage in effect sizes did not necessarily occur when comparing the results of the primary diagnosis of schizophrenia sample with the sample of other primary diagnoses patients. The traditional DOR and AUC statistics, as well as the UIϩ, improved in the sample without a primary diagnosis of schizophrenia, whereas the UIϪ indices were stronger in the schizophrenia sample.
The effect of low base rate behavior on predictive accuracy models has been well documented and must be considered when interpreting the results found in this study (Rosenfeld, Sands, & Van Gorp, 2000) . Lower base rates have been shown to increase the NPV and decrease the PPV, which is further argument for the use of a measure that considers both the sensitivity and specificity and which is not affected by the base rate (Rosenfeld et al., 2000) .
Implications
The consequences of screening out individuals who then go on to commit violent acts (i.e., false negatives) are considerable. As Singh (2013) argues, a single statistic is not sufficient for evaluating the effectiveness of violence screening tools, and any one statistic should be used cautiously. Instead, evaluation of a given tool's performance should reflect consideration of multiple indicators. Overall, evidence for the five-item screening tool from traditional indices of test performance for the current study-as well as the Singh et al. (2012) study-is not particularly compelling. In the current sample, most indices suggested, at best, only fair to good accuracy in distinguishing between those who will and will not commit violent acts. In particular, of participants who were screened in for future violence risk assessment, less than 33% went on to commit a violent act. This false positive rate, although not problematic from a public safety perspective, suggests that the five-item screening tool may not deliver the efficiency it promises and, as such, might fail to provide agencies with the expected savings in time and resources; moreover, reliance on the tool could contribute to the undue infringement of civil liberties. However, research is needed to determine whether these high rates of false This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
positives could be reduced through a subsequent full-length violence risk assessment. The present study borrowed from the medical literature in its application of the clinical utility index. Although infrequently used in violence risk screening and assessment research, the clinical utility index offers a measure of performance that takes into account both the occurrence of violence and discrimination of the screening tool. Both the positive and negative clinical utility of Singh et al.'s (2012) five-item screening tool were poor in the present study's sample of U.S. adults with mental illnesses; they were even worse when calculated for the calibration sample of Swedish adults with schizophrenia used to create the screening tool. Because the tool is designed to screen out those who are at low likelihood of committing violent acts-thereby avoiding the need to further evaluate these individuals-the negative clinical utility index is likely of greater importance. With this in mind, findings do not support the clinical utility of the five-item screening tool in a sample of U.S. adults with mental illnesses.
Differences in findings between the current study and those reported by Singh et al. (2012) may be the result of several factors. For example, the five-item screening tool was developed and calibrated in a sample of Swedish adults with schizophrenia, whereas the current study was conducted in a pooled sample of U.S. treatment-based adults with diverse mental illnesses (although schizophrenia was the predominant primary diagnosis). It is well known that cultural and social norms are highly influential in shaping individual behavior and influence both the acts and perceptions of violence (World Health Organization, 2009 ). Additionally, Singh et al. (2012) used official records of previous criminal convictions to score participants on the criminal history item, whereas the current study relied on participants' self-reports of prior arrests (which may or may not have resulted in convictions) and administrative data. Use of the criminal conviction records provides a more conservative estimate of criminal history and may represent only the most severe acts committed, and is the likely reason for the similar NPV values for serious violence. Last, Singh et al. (2012) drew data from Swedish national registries, whereas the current study drew data from studies that conducted reviews of clinical records and in-person interviews. Previous research has suggested that the validity of reports of alcohol and drug abuse in register data may be biased (Ahacic, Kåreholt, Helgason, & Allebeck, 2013; Ahacic, Kennison, & Kåreholt, 2014; Johnson, 2014) . Specifically, individuals of higher socioeconomic status likely have better resources to cope with substance abuse problems-and, thus, may be less likely to receive hospital-based care that would be recorded in registers-than individuals of lower socioeconomic status. Consequently, there may be an overestimation of substance abuse in more socially vulnerable populations, or, alternatively, an underestimate of substance abuse in more socially advantaged populations (Berlin, Vinnerljung, & Hjern, 2011; von Borczyskowski, Vinnerljung, & Hjern, 2013) .
Future Directions
Further research is needed for three reasons. First, in the combined sample, 212 participants who were screened out of further violence risk assessment went on to commit a violent act. Even more concerning, 32 of those individuals went on to commit a serious violent act. Thus, a key issue for further study is whether This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
these heightened rates of false negatives compared with the very low rates of false negatives in the original validation and crossvalidation work are similarly found in other samples. Second, it has been argued that use of some of the common risk factors (e.g., criminal history, age) have come to act as proxies for race in the assessment of violence and recidivism risk (Harcourt, 2015; Starr, 2014) . That is, racial and ethnic minorities may be more likely to be arrested for some behaviors or offenses, and at an earlier age than nonminority individuals (Kirk, 2008; Stevens & Morash, 2015) . Similarly, respondent sex has also recently become highly contested as a risk factor in assessing violence and recidivism (Starr, 2014 (Starr, , 2015 . Thus, 60% of the five-item screening tool may be contributing to biases in assessments of violence risk. Whether these factors are indeed contributing to race-and sexbased disparities in the assessment of violence risk remains a critical avenue for future research.
Third, research suggests that dynamic and clinical factors add incrementally to the prediction of violence risk (e.g., Desmarais, Nicholls, Wilson, & Brink, 2012; Johnson et al., 2016) . As such, research is needed to determine whether additional factors-and if so, which ones and how many-could improve the accuracy of the screening tool while maintaining its ease of use and efficiency.
Limitations
Findings should be interpreted within the context of methodological limitations. In regard to the construct validity of the study findings, due to the use of self-report in the measurement of violence, underreporting is possible, in part because of susceptibility to recall bias and errors, as well as the effects of social desirability. However, self-report remains a valid and reliable method for collecting data on violence, victimization, substance use, and other sensitive topics in adults with mental illnesses (e.g., Crisanti, Laygo, & Junginger, 2003; Desmarais, Van Dorn, Sellers, Young, & Swartz, 2013; Huizinga & Elliott, 1986) . Additionally, several of the variables were measured using diverse instruments and reference periods across the parent studies. Although strategies employed all available data to create similar measures across studies and reduce measurement error where possible, the variability that remains is attributable to such methodological differences for which we cannot account. Furthermore, no data are available regarding the interrater reliability of the study variables; however, detailed descriptions of interviewer training were provided (Lieberman et al., 2005; Monahan et al., 2005; Steadman et al., 1998; Stroup et al., 2003; Swanson et al., 2004; Swanson, Swartz, Van Dorn, Elbogen et al., 2006) .
In regard to the external validity of the study findings, the data were pooled from multiple sources and were mixed regarding their inclusion of inpatient and outpatient samples, which increases generalizability but also introduces potential confounders. Although this study extends generalizability of results beyond the Swedish sample of adults with schizophrenia included in the Singh et al. (2012) study, the sample of adults with mental illnesses included herein may not necessarily reflect the population of adults with mental illnesses in the United States. That said, other research using these data has found participants to resemble usual-care, quasi-random, observational, noninterventional samples in their demographic and clinical characteristics (Swanson, Swartz, Van Dorn, Elbogen et al., 2006; Swartz et al., 2006) .
Conclusions
A two-step approach to violence risk assessment involves screening out individuals at very low risk for violence and screening in those who may present a higher risk; those screened in can then be referred for further, in-depth assessment. This approach could save mental health and correctional agencies significant time and resources. Agencies could then dedicate more resources to risk management and treatment of individuals who are, in fact, at higher risk of perpetrating violence. Such an approach would be in keeping with the risk principle of the RNR model (Andrews, Bonta, & Wormith, 2011) . However, the results of the current study do not provide compelling support, overall, for the use of the screening tool developed by Singh et al. (2012) , in its current form, for patients with a primary diagnosis of schizophrenia or other serious mental illness. Future research should focus on the performance of a violence risk screening tool in terms of both predictive validity and clinical utility, including the examination of additional proximal and clinically relevant factors, such as recent violence and victimization, psychiatric symptoms, suicidal ideation or behavior, and recent inpatient treatment, shown to be associated with community-based violence in adults with mental illnesses . Doing so may not improve only the predictive validity of the screening tool but also may increase clinical utility by increasing sensitivity to change in violence risk that may reflect treatment effects or significant life events. Further research also will benefit from invariance testing across participant characteristics (e.g., by diagnosis, race/ethnicity, sex; Van Dorn et al., 2017) to ensure that the two-step approach is being measured on a common metric and operating similarly across partic- This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
ipants. Finally, examination of the validity and reliability of the two-step approach to violence risk assessment and management is also needed to determine if the approach is cost-efficient and effective for identifying adults with mental illnesses at higher risk for violence.
